
II.--GENERAL PLAN OF INQUIRIES PROSECUTED. 

For  the purpose of securing greater  precision in the inquiries pros- 
ecuted in reference to the natural  h is tory of the fishes and the influences 
exerted upon their  multiplieation~ a general plan was drawn up, with the 
assistance of Professor  Gill, which was tbllowed, as far as practicable,  
in the investigations.  For  grea ter  facility the same features were thrown 
into the Jbrm of questions, ~mswers to which were entered by their  cot- 
responding numbers,  as shown in the test imony.  This systemat ic  ar- 
r angement  of the subject and the corresponding questions are as fol- 
lows, i~ being unders tood tha t  some par t icular  kind of fish is usually 
under  discussion : 

M E M O R A N D A  OF I N Q U I R Y  R E L A T I V E  TO T H E  F O O D - F I S H E S  
OF T H E  U N I T E D  STATES.  

A. Na.me of the fish in question in different localities. 
B. Geographical  distribution. 

At present  tilne. 
Change of location with seasor~ of year.  

In former times. 
Supposed cause of any p e r m a n e n t  change. 

C. Abundance.  
A t  present  t ime;  in different seasons ~nd localities. 
In  tbl'mer times~ ill diffi~rent seasons and localities. 
Sul)posed c~mse of var ia t ion in abundance.  
Probable  change in the future. 

D. Size. 
Maximum length, girtl b and weight. 
Average  lengtl b girth, and weight. 
Ra te  of growth. 
Length  and weight  at age of one, two, three, &c., years.  
Difference of sexes in this respect.  

E. Migrat ions and movements .  
Arr ival  and departure.  
Per iod of stay. 
Cer ta inty  of arrival.  
R.oute of movement  coming and going. 
Number  and t imes of runs or schools in one season~ and differ- 

ences, if  any, in the runs. 
Difference in t ime of arrival  of  the sexes and ages. 
Feeding of fish af ter  arrival. 
Summer  abode. 
Win te r  abode. 
I f  anadromous;  when they enter  the fresh water  and when they 

leave it. 
I f  anadromous;  wh~t the movements  up ~nd down fresh waters  

ol' adul ts  or of young. 
Rate  of progression of schools in fresh or salt  water.  
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Relation of movements to tides. 
Depth  of water preferred by schools or single fish. 
Temperature and genera] condition of water preferred. 
Favor i te  localities ill any region;  whether  bottom be sandy, 

rocky, muddy, grassy, &c. 
F. Relationshii~s. 

To its own species ; wl~lher  gregarious, solitary, grouped by q.ge 
or  s e x  a t  a n y  seasoll~ predaceous, &c. 

To other animals; whether preyed upon by them, feeding upon 
them, &c. 

Special enemies, friends, or companions. 
G. Food. 

~ature. 
Mode of taking it. 
Time of taking it. 
Quanti ty consumed. 

H. Reproduction. 
Interference with spawning by lines, nets, &c. 
Age of male and of female, respectively, when capable of repro- 

duction. 
Change in physical condition, (color, shape, fatness~ &e.) 
Date  of spawning and its duration, as relat ing to the individual 

as well as to the species. 
Prelhrred localities for spawning, as to place, temperature~ &c. 
Special habits during spawning season. 
Special habits before or after spawning. 
Ratio of mortal i ty in ohl fish from spawning. 
~Number of successive years of capacity for spawning. 
~es t ing  places. 

Are nesting-places prepared ? I f  so, whether of grass, stones, 
sand, &c., or cleared areas, and whether  made by one sex 
only, or both. 

I f  ridges or furrows are formed, how made ? 
The eggs. 

Mode of fecundation. 
Where  laid. 
Where  and how attached, if at  all. 
Whether  covered up, aml how, or whether exposed in water. 
~Nmnber laid by one fish at one time, and the number during 

lifetime. 
Size and color. 
Special enemies. 
(}harding of eggs by either sex. 

The embryo and young fish. 
Time necessary for development. 
Ratio of fish hatched to nmnber  of eggs laid. 
Proportion of young fish at taining maturi ty.  
Movement after b i r th ;  whether remaining on spawning- 

ground, and how long~ or whether  changing from fresh to 
salt: or salt to fresh water, &c,  and when. 

General appearance and successive changes. 
I~ate of" growth. 
Special food. 
Enemies and diseases of eggs and young. 
Relation of parent  fish of" either sex to young ; whether pro- 

tective, predatory,  &c. 
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L Diseases. 
K. Parasi tes .  
L. Artificial fish-culture. 
M. Protect ion by law. 
~ .  Capture. 

Methods. 
By lines. 
By  nets. 

F loat ing  or movable,  (seines, gill-nets~ &c.) 
Fixed~ (traps~ pounds, weirs~ dams~ &c.) 

Other  methods of capture.  
Bait.  
Influence of modes of capture on abundance.  

Season of capture.  
By lines. 
By nets. 
Otherwise. 

Time of tide when taken.  
St,~tistics of capture.  

By lines. 
By nets. 
Otherwise. 

Value of fish taken.  
Disposition of fish taken.  

O. Economical value and uses. 
For  food, (fl'esl b salted~ smoked, dried, &c.) 
For  oil. 
For  m,~nure. 
For  other  purposes. 
Pricey in its var iat ions with place, season~ and year. 
Expor t  and trade~ in their  var iat ions with place, season, and 

yea,'. 
P. Remarks  relative to foreign or domestic allies. 

Q U E S T I O N S  g E L A T I V E  TO T H E  F O O D - F I S H E S  OF T H E  
U~qITED STATES.  

A. ~A~E. 

1 .  W h a t  is the name by  which this fish is known in your  neighbor- 
hood ? I f  possible, make  an outline sketch ibr be t te r  identification. 

B. ])ISTRIBUTION. 

2. I s  it found throughout  tim year,  or only during a certain t ime ; and 
fbr what  t ime ? o 

3. I f  resident~ is i t  more abundan t  a t  certain t imes of the year  ; a u d  
~t what t imes ? 

C. A]3U~)A~CE. 

4. How abundan t  is it, compared with other fish ? 
5. Has  the abundance  of the fish diminished or increased within the 

last  ten years,  or is i t  about  the same ? 
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6. I f  d i m i n i s h e d  or  increased~ w h a t  is t he  s u p p o s e d  cause  ? 
7. W h a t  is  the  amoun~ or  e x t e n t  of  t he  c h a n g e  in a b u n d a n c e  ? 

D. SizE. 

8. \ V h a t  is  t he  g r e a t e s t  size to which i t  at tains~ (both  l e n g t h  and  
weight~) and  w h a t  t he  a v e r a g e  ? 

9. S t a t e  the  r a t e  of g r o w t h  pe r  annum~ if  k u o w n ;  a n d  the  size a t  
one~ two~ three ,  or  more  y e a r s .  

10. Do t h e  sexes  differ in  r e spec t  to  shap% size~ r a t e  of  g r o u t l  b &c. ? 

E. ~/[IGI~ATIO~NS AND ~'~OVEi~IENTS. 

11. By  w h a t  r o u t e  do these  fish come in to  t he  shore  ; and  w h a t  the  
s u b s e q u e n t  m o v e m e n t s  ? 

12. B y  w h a t  rou te  do t h e y  le,~ve the  coas t  ? 
13. W h e r e  do t h e y  spend  t i le  w i n t e r  season ? 
14:. W h e n  are  the  fish f irst  seen or  k n o w n  to come nea r  t he  shore,  a n d  

when  does  t he  ma in  b o d y  a r r i v e ;  a re  t he  f irst  t he  l a r g e s t ;  a re  t h e r e  
more  schools  or runs  t h a n  one coming  iu~ and  a t  wha t  i n t e r v a l s  ? 

15. W h e n  do the  fish l eave  shot% a n d  is th i s  done  b y  deg rees  or in  a 
body  ? 

16. I s  t he  a p p e a r a n c e  of  t he  fish on the  coas t  r e g u l a r  and  certain~ or 
do t h e y  eve r  ihil  for one or  more  seasons  a t  a t im% and  then  r e t u r n  in 
g r e a t e r  or less  a b u n d a n c e  ; i f  so~ to w h a t  cause  is t h i s  a s s igned  ? 

17. I l o w  do the  runs  differ  from each  o t h e r  in n u m b e r  and  size ? 
18. W h i c h  sex  comes in f i r s t ;  and  how far  a d v a n c e d  is t h e  spawn in 

t he  female  on f irst  a r r i v i n g  ? 
19. Wi l l  e i the r  sex~ or both~ t a k e  the  hook  on f irst  a r r i v i n g  ; and  i f  so~ 

is t h e r e  any  pe r iod  of  the  s t ay  of  t he  fish when  t hey  refuse  i t  ? 
20. i f  t h e y  refuse  t h e  hook  a t  f irst ,  how soon do t h e y  beg in  to t a k e  i t  

a f t e r  a r r i v i n g  ? 
21. Do  the  schools  of  fish swim h igh  or  low;  a n d  is t h e i r  a r r i v a l  

known  o the rwise  t h a n  by  the i r  c a p t u r e ;  t h a t  is~ do t h e y  m a k e  a r ipp le  
on the  wate r  ; do t h e y  a t t r a c t  birds~ &e. ? 

22. W h a t  is the  r e l a t ion  of  t h e i r  movemen t s  to  t h e  ebb  a n d  flow of  
t he  t i de  ? 

23. Does  s p a w n  eve r  run  ou t  of  these  fish t a k e n  wi th  a hook  ? 
24. A n s w e r  same ques t ion  in r e g a r d  to fish t a k e n  in ne t s  or  p o u n d s  ; 

is t he  s p a w n  eve r  seen in any  q u a n t i t y  f loa t ing  a b o u t  ins ide  of ne t s  ? 
25. A r e  t hese  fish a n a d r o m o u s  ; t h a t  is~ do t h e y  run  up  from the  sea  

in to  f resh  wa te r  ib r  any ,  a n d  ibr  what~ p u r p o s e  ? 
26. I f  anadromous~ when are  t h e y  fiirst seen off t he  c o a s t ;  when  do 

t hey  e n t e r  the  mou ths  of  t he  rivers~ and  w h a t  is t he  r a t e  e l  p r o g r e s s i o n  
up  s t r eam ? 

27. I f  anad romous ,  wh~t  t h e  l e n g t h  of  t h e i r  s t ay  in  f resh  water~ 
and  when do t h e y  r e t u r n  to t he  sea, or do t hey  become e x h a u s t e d  b y  
b r e e d i n g  and  d ie  ? 

28. Do the  d i f fe ren t  sexes  or  ages  v a r y  in thi~ r e spec t  ? 
29. Do  these  fish come on to t he  h r e e d i n g - g r o u n d s  before  t hey  are  

m a t u r e ;  or  do you  f ind the  one or  two y e a r  old  fish wi th  t he  oldest '?  
30. W h a t  a re  t h e  f avor i t e  loca l i t i es  of  these  tish ; s ay  w h e t h e r  in 

s t i l l  w a t e r  or  eurrents~ sha l low or  deep  warm 5 on the  sand~ in g rass ,  
a b o u t  roeks~ &e. ? 

31. W h a t  d e p t h  of  wa te r  is p r e f e r r e d  b y  these  fish ? 
52. W h a t  t he  f avor i t e  t e m p e r a t u r e  and  genera l  c h a r a c t e r  of wa te r  ? 

I i ̧ : . . . . . .  ~ ! :~<  ': . . . . .  
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F. RELATIONSI{IPS. 

33. Do these fish go in schools after they have done spawning, or 
throughout  the year, or are they scattered and solitary 

34. Have they any special friemls or enemies ? 
35. To what extent do they prey on other fish ; and on what species ?, 
36. To what extent do they sufl%r fl'onl the at tacks of other fish~ or 

other animals ? 
G. Fool). 

37. ~ h a t  is the nature of their ibod ? 
38. Are there any special l)eculiarities in the manner of feeding of 

these fish ? 
39. W h a t  amount  of tbod do they consume ? 

H. I~EPRODUCTION. 

40. Is there any marked change in the shape or color of either sex 
during the breeding-seasol b or a.ny peculiar development of~ or on, any 
portion of the body, as tile mouth, fins, scales, &c. ? 

41. Are  there any special or unusual habits during the spawning- 
season ? 

/I2. Is  spawning interfered with by lines or nets~ or otherwise ? 
43. A t  what age does the male begin to breed~ and at what  age the 

female '.~ 
44. For  how many years can these fish spawn 
45. Does the act of spawning exert an injurious effect ? 
46. Where  do these fish sI)awn~ and when ? 
4:7. Can yon give any account of the I)rocess~ whether males and 

females go in I)airs~ or one female ~nd two males ; whether the sexes are 
mixed indiscrimiuately~ &c. ? 

48. Is  tlm water ever whitened or colored by the mill of' the nmle 
49. W h a t  temperature of water is most fitvorable fbr hatching ? 
50. A t  what depth of water are the eggs laid~ if on or near the 

bottom ? 
51. Wha t  is the Size and color of the spawn ? 
52. W h a t  is the estinmted number tbr each fish; and how ascer- 

tained ? 
53. Answer the question ibr one season~ and for the lifetime. 
54:. Do the eggs, when spawned~ sink to the bottom~ and become 

attached to stones~ grass~ &c.; or do they iloat in the water until 
hatched ? 

55. Do the fish heap up or construct any kind of nest, whether of 
sand, gravel, grass~ or otherwise; and if so~ is the mouth~ the snou L or 
the tail used ibr the purpose~ or what ; and if so~ how is the material 
transported ; or do they make any excavation in the sand or gravel 

56. Do they watch over their nest~ if' made either singly or in pairs ? 
57. ~Vhcn are the eggs hatched, and in what period of time after being 

laid ? 
58. ~Vhat percentage of eggs laid is usually hatched ? 
59. W h a t  percentage 0f young attains to maturi ty ? 
60. Wha t  is the rate of growth ? 
61. Do  the parents~ either or both~ watch over the young after they 

arc hatched ? 
62. Do they carry them in the mouth or otherwise ? 
63. 5Yhat enemies interfere with or destroy the spawn or the young 

fish ; do the parent  fish devour them 
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64. Are the young of this fish found in abundance, and in 
localities ? 

65. On what do they appear to feed ? 

what  

I. AI~TIFICIAL CULTURE. 

66. Have  any steps been taken to increase the abundance of this fish 
by artificial breeding ? 

K. PROTECTION. 

67. Are these fish protected by law or otherwise ? 

L. DISEASES. 

68. Has any epidemic or other disease ever been noticed among them, 
such as to cause their sickness or death in greater or less number ? 

69. When  have these epidemics taken place~ and to what causes have 
they been assigned ? 

]~. PARASITES. 

70. Are crabs, worms, lampreys, or other living animals found attached 
to the outside or on the gills of these fish ? 

~]. CAPTURE. 

71. How is this fish caught ;  if with a hook, what  are the different 
kinds of bait used, and which are preferred ? 

72. I f  in nets, in what kind ? 
73. A t  what season and for what  period is it taken in nets, and when 

with the line ? 
74. What  would be the average daily catch of one person with the 

hook, and what the total for the season ~. 
75. Answer the same question for one seine or pound of specified 

length. 
76. Is  the time of catching with nets or pounds different from that  

with lines ? 
77. Is it caught  more on one time of tide than on another ? 

O. ECONOI~IICAL VALIfE AND APPLICATION. 

78. What disposition is made of the fish caught, whether used ou the 
spot or sent elsewhere ; and if the latter~ where ? 

79. W h a t  is its excellence as food, fresh or salted ? 
80. How long does it retain its excellence as a fresh fish ? 
81. To what extent is it eaten ? 
82. Is it salted down, and to what  extent ? 
83. Is it used, and to what extent~ as manure~ for oil~ or for other pur- 

poses, and what? 
84. Wha t  were the highest and lowest prices of ~he fish, per pound, 

during the past season~ wholesale and retail, and what the average ; ami 
how do these compare with tbrmer prices ? 

85. Are these fish exported ; aud~ if so, to what extent ? 
86. Where is the principal market  for these fish ? 
$7. ~A~IE A~ND ADDRESS OF OBSERVER. 
88. DATE OF STATESIENT. 


